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A nucleic acid-rich fraction extracted and purified from BCG (MY-1) augmented natural killer
(NK) cell activity of mouse spleen cells in vifro, and produced factor(s) which showed anti-viral
activity and rendered normal macrophages cytotoxic towards tumor cells. These cellular responses
were induced by the MY-1 digested preliminarily with RNase, but not by the MY-1 digested with
DNase, indicating that DNA centained in MY-1 was essential for the responses. The function of
the factor to activate macrophages was destroyed by treatment with a small amount of anti-
interferon (IFN)-r antiserum or under acidic conditions (pH 2), but not by treatment with
anti-IFN-a /8 antiserum, while the anti-viral activity was destroyed almost completely by treat-
ment with anti-IFN-a /5 antiserum. It appears that DNA from BCG stimulated mouse spleen cells
in vitre, resulting in augmentation of NK activity and production of IFN-a/8 and -7.
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In the previous papers,”® we reported that
a fraction extracted and purified from
Mycobacterium bovis BCG (MY-1), which
was composed of 70.0% DNA, 28.0% RNA,
1.3%% protein, 0.27% hexose and 0.1% lipid,
exhibited strong antitumor activity against
nine different syngeneic mouse tumors and
one guinea pig tumor. The antitumor activity
was ascribed to the DNA contained in MY-1,
because DNase-digested MY-1, which was
composed of 97.0% RNA, showed a much
reduced activity, whereas RNase-digested
MY-1, which contained 97.0% DNA, was
more effective than the undigested MY-1.2
MY-1 showed no direct cytotoxicity in vitro
against those tumors,” and the main effector
cells responsible for the antitumor activity
seemed to be the natural killer (NK)** cells
activated by MY-1 in vivo.”

Recently, we found that when normal
mouse spleen cells were incubated with MY-1

¥} To whom all correspondence should be ad-
dressed.

*4 Abbreviations used: IFN, interferon; MAF,
macrophage-activating factor; NK, natural killer;
PBS, phosphate-buffered saline; polyl: polyC, poly-
inosinic-polycytidylic acid; VSV, vesicular stoma-
titis virus.
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in vitro, NK activity was remarkably aug-
mented, and the spleen cells produced factors
that were capable of inhibiting cytopathic
effects of vesicular stomatitis virus (VSV) and
also of activating normal macrophages to
become cytotoxic towards tumor cells. In this
paper, we describe the active entity in MY-1
responsible for these in vitro activities, and the
properties of the factors produced by the celis,

MATERIALS AND METHODS

MY -1 and Its Nuclease - digested Fractions
Methods of preparation of MY-1, and the RNase- or
DNase-digested MY-1, were described previously.”
The lvophilized preparations were dissolved in
distilled water before use.

Antisera and Other Reagents Anti-asialo GM,
antiserum was prepared as described previously.”
Low-toxicity rabbit complement was purchased
from Cedarlane Lab. Ltd.,, Hornby, Ontario,
Canada. Anti-mouse IFN-y antiserum (anti-IFN-r}
and monoclonal anti-mouse [FN-r antibody were
kindly provided by Dr. Y. Watabe and Prof. Y.
Kawade (Institute for Virus Research, Kyoto Uni-
versity, Kyoto), and by Dr. R. D. Schreiber (Re-
search Institute of Scripps Clinic, La Jolla, CA),
respectively. Standard mouse IFN-2/8 and rabbit
anti-mouse IFN-g/f antiserum were purchased
from Lee Biomolecular Research Lab., Inc, (San
Diego, CA). Bacterial lipopolysaccharide (LPS;
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E. coli, Serotype 0111:B4; Difco Lab., Detroit,
MI), polyinosinic-polycytidylic acid (polyL:polyC;
Yamasa Shoyu Co., Ltd., Choshi Chiba) and
Sephadex G-10 (Pharmacia Fine Chemicals, Upp-
sala, Sweden) were purchased.

Preparation of Spleen Cells Suspensions of spleen
cells from 3-5 BALB/c mice were prepared in
RPMI 1640 medium supplemented with 10% fetal
bovine serum (complete medium) by passage
through 200-mesh stainless steel sieves. The cell
suspensions were placed in tubes with distilled
water for 5-10 sec to lyse red blood cells. The
spleen cell suspensions were then washed with
Hanks’ balanced salt solution and resuspended in
complete medium.

Pretreatment of Spleen Cells with Antisera Adher-
ent cells were removed by passage of spleen cells
(2-5x 10° cells) through a column of 10 g (dry
weight) of Sephadex G-10 in a 60-ml plastic
syringe. The nonadherent cells were eluted with 40
ml of warm complete medium. Residual macro-
phages in this fraction were less than 0.6% when
measured by latex bead ingestion assay.
Preparation of Spleen Adherent Cells Aliquots (1
ml each) of spieen cell suspension at a concentra-
tion of 5X 10%/ml were poured into plastic dishes
and incubated at 37° for 2 hr. Nonadherent cells
were removed by intensive washing of the mono-
layers with warm complete medium. The washing
was repeated twice more, and the dishes were
rinsed with dication-free phosphate-buffered saline
(PBS). The adherent cells were incubated with
PBS containing 0.5mM EDTA at 37° for 15 min,
and the cells were harvested. The adherent cells
obtained comprised more than 70% macrophages
when measured by assaying phagocytosis of latex
beads.

In vitro Activation of Spleen Cells with MY-1
Spleen cells (1X10°/ml) were incubated with
either MY-1, DNase digest of MY-1, or RNase
digest of MY-1 in 24-well tissue culture plates
{Costar, Cambridge, MA) at 37° for various time
periods in a 5% COQ, incubator. After the in-
cubation, the culture supernatants were collected
and tested for macrophage-activating and anti-viral
activities. The precipitated cells were washed,
resuspended in complete medium and assayed for
NK activity.

Assay for NK Activity RLJ'1 mouse lymphoma
cells maintained as suspension cultures in complete
medium were used as target cells. Effector spleen
cells were incubated with 'Cr-labeled target cells
(110" in flat-bottomed 96-well plastic plates for
4 hr at 37°. After the incubation, the plates were
centrifuged at 800¢ for 10 min, and the radioactiv-
ity in 0.1 ml of the supernatants was measured with
a gamma-scintillation counter. All combinations
were performed in triplicates. The percentage of
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specific lysis was calculated by applying the follow-
ing formula:

test cpm — spontaneous cpm
total cpm — spontaneous ¢pm

% Lysis = X100,
where test cpm was the mean cpm released in the
presence of effector cells, spontaneous cpm was the
mean cpm released by target cells alone, and total
cpm was the total amount of *'Cr release from
target cells treated with 1% sodium dodecyl sul-
fate. The spontaneous release was 5-10% of the
total cpm. NK activity was expressed as percent
lysis with the standard deviation (SD).

Assay for Anti-viral Activity Levels of interferon
(IFN) in the culture supernatants were measured
in terms of their ability to inhibit cytopathic effects
of V8V on mouse L-929 cells (kindly given by Prof.
Y. Ito, Department of Microbiology, Mie Univer-
sity, School of Medicine). For IFN assay, a micro
method was used in which a 96-well flat-bottomed
plate was filled with 50 ] aliquots of a 1:2 dilution
of the culture supernatants or the standard IFN in
the first row of wells, and thereafter serial two-fold
dilutions were made directly in the wells. The wells
were then seeded with L-929 cells (5 X 10* cells/50
#l/well). Twenty-four hours later, the cells had
reached confluence, and were challenged with VSV
in 50 g1 at a concentration of 10 509 tissue
culture infectious doses (TCIDs,) per ml, and the
cytopathic effect was read microsopically after in-
cubation for 30 hr. An IFN standard of known
titer, equivalent to the NIH Reference IFN, was
included on each plate to correct for fluctuations in
the sensitivity of the system. Anti-viral units were
expressed as international units (IU) per ml, calcu-
lated from the reciprocal of the highest dilution
inhibiting 50% of the cytopathic effect.

Assay for Activity of Macrophage-activating
Factor (MAF) Peritoneal exudate cells (PEC)
from ICR mice injected intraperitoneally 4 days
previously with 2 ml of sterile 10% proteose pep-
tone {Difco) were washed out, centrifuged at 250¢
for 10 min at 4°, and resuspended in complete
medium. Samples were taken for total and differen-
tial cell counts, Differential cell counts were made
on Wright-stained (Diff-Quick; Kokusai-Shivaku,
K.obe) cell smears prepared by cytocentrifugation
{Cytospin; Shandon Southern Instruments, Chesh-
ire, UK). The PEC suspension containing 3 X 10°
macrophages/0.1 ml was distributed into flat-bot-
tomed 96-well culture plates and incubated for 2 hr
at 37° in 5% CO, in moist air. Nonadherent PEC
were then removed by repeated washing with com-
plete medium. The adherent PEC were exposed to
the culture supernatant in the presence of 10 ng/ml
LPS, and incubated for a further 20 hr. These cells
were washed intensively with complete medium.
EL4 lymphoma cells maintained in in vitro culture
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in this laboratory were labeled with *'Cr, added to
the culture wells (1x10* EL4 cells/well) con-
taining the adherent PEC, and incubated for 20 hr
at 37°. Cytotoxicity was estimated by measuring
the ¥'Cr release from target cells after 20 hr. The
spontaneous release was less than 25% of the total
1Cr on the target cells. The percentages of specific
lysis were calculated by means of the same formula
as described above for the NK assay. Activity of
macrophage activating factor (MAF) was ex-
pressed as percent lysis with SD.

REsSULTS

Effects of MY-1 on the in vitro Cellular Re-
sponses Spleen cells were incubated for 20 hr
with various concentrations of MY-1, or
polyl:polyC taken as a control, and the NK
activity of the cells and MAF activities of the
culture supernatants were measured. As

shown in Table I, all of the NK, MAF and
IFN activities were elevated remarkably after
the incubation with MY-1 in a dose-de-
pendent manner, although the maximum
levels of the activities were a little less than
those after incubation with polyl:polyC.

Kinetics of NK Activation and MAF- and
IFN-production by MY-1 Spleen cells were
incubated with MY-1 for various times, and
the NK activity of the cells and MAF and
IFN activities of the culture supernatants
were assayed. The results are shown in Table
II. All of the NK, MAF and IFN activities
reached the highest level after 6 hr of incuba-
tion. A significant elevation of NK activity
was seen after 1 hr, while neither MAF nor
IFN activity was observed within 3 hr.

Activities of the Nuclease Digests of MY -1
Activities of the RNase or DNase digest of

Table I. Augmentation of NK Activity and Induction of MAF and IFN with
MY-1 and PolyI:polyC
Stimulant Concentration NK a_ctivity MAF gctivity IFN activity
(ng/ml) (% lysis £5D) (% lysis=8SD) (IU/ml)
Medium alone 40%0.8 38+13 <4
MY-1 1 10.2+0.4 11.8x2.8 16
10 282421 205112 64
100 454137 26.9L5.4 128
PolyI:polyC 1 359+1.3 148+2.8 90
10 56.5+1.2 23.4X£0.9 181
100 75.81+3.6 412147 256

BALB/c mouse spleen cells (1 X 10’/ml) were incubated with or without various concentra-
tions of MY-1 or polyL:polyC at 37° for 20 hr. The culture was harvested, and the cells were
tested for NK activity against RLo"1 cells. The supernatants were also assayed for MAF and
IFN activities. SD (standard deviations) were calculated from triplicate experiments.

Table II. Time Courses of Activation of NK and Induction of MAF and IFN
with MY-1 (100 zg/ml)
. NK activity MAF activity IFN titer
TLme (% lysis=SD) (% lysis=SD) (1U/ml)
) ediom MY-1 Medium MY-1 Medium MY-1
0 7.5+t2.2 90=L1.8 3.0x0.1 44+1.8 <4 <4
1 8.0L1.8 18.2+2.7 3.0x0.1 4.5+0.9 <4 <4
3 74+0.3 354%25 32+18 45+1.4 <4 <4
6 8024 50.6+3.1 3.0x1.1 23.844.1 <4 90
20 9.4+0.9 55.5t£2.2 35+2.1 25.6x2.0 <4 180

BALB/c mouse spleen cells (1X 10°/ml) were incubated with or without MY-1 (100 gzg/ml)

for various times. The culture was harvested, and the cells were tested for NK activity against
RL¢71 cells. The supernatants were also assayed for MAF and IFN activities. SD (standard
deviations) were calculated from triplicate experiments,
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MY-1 were compared with those of MY-1.
The results are shown in Table II1. All of the
NK, MAF and IFN activities of the RNase
digest of MY-1 were almost the same as those
of MY-1. No activity was seen in the DNase
digest of MY-1.

Characterization of MAF and IFN Induced
by MY-1 The culture supernatants of spleen
cells incubated with MY-1 (100 zg/ml) for 20
hr were treated with anti-IFN-a/3 or -7 anti-
serum, and their IFN and MAF activities were

assayed. The results are shown in Table IV
(Exp. 1). Treatment with anti-IFN-a/5, but
not with anti-IFN-y, diminished IFN activity.
On the other hand, MAF activity was
destroyed by treatment with anti-IFN-y anti-
serum. The treatment with anti-IFN-o/f8
reduced MAF activity only slightly, although
the unit of anti-IFN-¢t/3 used was 100 times
higher than that of anti-IFN-y.

The culture supernatants of spleen cells in-
cubated with MY-1 were dialyzed against

(7

Table III.  Comparison of Activities among MY-1, DNase Digest of MY-1 and
RNase Digest of MY-1

Stimulant Concentration NK a.ctivity MAF activity IFN titer
{zg/ml) (% lysis=SD) (% lysis=SD) (YU/ml)y
Medium alone 4.6+0.8 12429 <4
MY-1 1 11.0L£1.8 13.4+2.0 16
10 28.5+1.2 20.0x%2.2 182
100 37.113.4 249+2.4 256
RNase digest of MY-1 1 11.4*1.6 12.4x4.2 16
10 31.9£3.3 18.2+3.3 182
100 33.1+1.8 19.1£29 256
DNase digest of MY-1 1 41%£1.9 0.3+0.38 <4
10 34113 38+39 <4
100 4.4+0.8 22116 <4

BALB/c mouse spleen cells (1 X 107/ml) were incubated for 20 hr with cither MY-1, RNase
digest of MY-1 or DNase digest of MY-1 at the concentrations indicated. The culture was
harvested, and the cells were tested for NK activity against RLo"1 cells. The supernatants
were also assayed for MAF and IFN activities. SD (standard deviations) were calculated
from triplicate experiments.

Table IV. Effect of Anti-IFN-¢/8 or Anti-IFN-y, and/or Acidic Treatment of
IFN and MAF Activities

IFN titer MAF activit
Exp. Treatment (XU/ml) (% lysis tS];)

1 Medium 256 29.0+2.7
Anti-IFN-z/8 {1,000 U) 16 232113
Anti-IFN-y (10 U) 282 1.5+0.3
2 Dialysis at pH 7 128 27.5%1.2
Dialysis at pH 2 110 43+2.8

Dialysis at pH 2 plus
anti-IFN-a/8 (1,000 U) 6 1.6+2.3

Dialysis at pH 2 plus
anti-IFN-y (10 U) 103 0.8%£2.9

Experiment 1: The culture supernatant from BALB/¢ mouse spleen cells incubated with MY-
1 (100 pug/ml)y for 20 hr was treated with either anti-IFN-a/8 antiserum or anti-IFN-y
antiserum for 30 min, and then assayed for IFN and MAF activities. Experiment 2: A similar
culture supernatant was dialyzed at either pH 7 or pH 2. After the dialysis at pH 2, the
supernatant was treated with anti-IFN-z/8 or anti-IFN-y. All of these supernatants were then
dialyzed against medium at pH 7 and tested for IFN and MAF activities, SD (standard
deviations) were calculated from triplicate experiments,
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buffers (pH 7 or 2), and then IFN and MAF
activities were assayed. After the dialysis,
some of the samples were also treated with
anti-IFN antisera. The results are shown in
Table IV (Exp. 2). MAF activity was de-
stroyed by the treatment with pH 2 buffer,
while IFN activity was not influenced. IFN
activity of the material pretreated at pH 2
was destroyed by further treatment with anti-

30’—

20 -

MAF ACTIVITY {%)

0 [

e

1/16 1/8 1/4 1/2

FINAL DILUTION OF :SUPERNATANT

IFN-/8, but not influenced by that with anti-
IFN-y.

The effects of the anti-IFN-y antisera on
MAPF activity of the culture supernatant were
studied more quantitatively. A culture super-
natant of spleen cells (1< 10" celis/ml) pre-
incubated with MY-1 (100 pg/ml) for 20 hr
was serially diluted, and each dilution was
treated with either anti-IFN-a/8 (1,000 U),
anti-IFN-y (10 U), monoclonal anti-IFN-y
(1 U) or medium alone. MAF activities of the
treated samples are shown in Fig. 1. MAF
produced from the spleen cells stimulated
with MY-1 was neutralized with either the
conventional or the monoclonal anti-IFN-y
antiserum but not with the anti-IFN-2/3 anti-
serum.

Characterization of the Cells Responding to
MY-1 To examine whether T lymphocytes
are responsible for the activities of MY-I1,
spleen cells were incubated with either anti-
Thyl.2, anti-Lyt1.2, anti-Lyt2.2 antiserum or
medium alone at 4° for 40 min, then supple-
mented with rabbit complement, and in-
cubated at 37° for a further 40 min. These
cells were washed, and incubated with or

Fig. 1. Effect of anti-IFN-a/3 or anti-IFN-y on
MAPF activity of the culture supernatant. BALB/¢c
mouse spleen cells (1X10°/ml) were incubated
with MY-1 (100 gg/ml) at 37° for 20 hr, and the
supernatant was harvested. Then the supernatant
was serially diluted, and each dilution was treated
with either anti-IFN-¢/8 (1,000 U, ®), anti-IFN-y
(10 U, a), monoclonal anti-IFN-y (1 U, ¥); or
medium (@) for 1 hr. The treated supernatants
were tested for MAF activity.

Table V. Effect of Pretreatment of Spleen Cells with Anti-asialo GM,; Antiserum

MY-1

Treated with (ug/ml)

NK activity
(% lysis £ SD)

MAF activity IFN titer
(% lysistSD) (IU/ml)

Medium 0
100
Anti-asialo GM,+C 0
100
NRS+C 0
160

5.3+0.7
2454133
40%2.2
44122
3.8%1.3
26.1+2.5

2.4%0.6 4
25821 128
3.2+1.8 4
22.8£3.5 9
2813 4
237124 90

BALB/c mouse spleen cells (1% 10°/ml) were treated with either anti-asialo GM, antiserum,
or normal rabbit serum (NRS), plus rabbit complement (C), or medium alone. The cells were
washed, and then incubated with or without MY-I for 20 hr. The cells were washed, and
tested for NK activity. The supernatants were assayed for MAF and IFN activities.
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Table VI. Effect of MY-1 on Nonadherent and Adherent Fractions of Spleen
Cells

NK activity MAF activity IFN titer

?P‘ef," cell (% lysis=SD) (% lysis=SD) (IU/ml)
rachion Medium  MY-1  Medium  MY-1  Mediom  MY-1
Whole 35+2.1 275443 42+08 23.8%3.2 4 180
Nonadherent 29111 54X21 33F19 39106 4 4
Adherent 2.1£0.8 75133 3.6%2.1 188X3.1 4 8
Reconstituted 0124 254%48 2.1+14 226+38 4 180

BALB/c mouse spleen cells were separated into nonadherent and adherent cells by the
procedures described in the text, and each type was adjusted to a concentration of 1X 107/ml.
The whole cells were reconstituted by mixing equal volumes of the 2 fractions. Whole spleen
cells, the fractionated cells and the reconstituted cells (1 10°/ml) were each incubated with
MY-1 (100 ug/mb) for 20 hr. The cells were washed and tested for NK activity. The culture
supernatants were assayed for MAF and IFN activities.

without MY-1 at 37° for 20 hr. Although the
data are not shown here, none of these treat-
ments affected the MY-1 activities; NK, MAF
and IFN activities were all augmented to sim-
ilar levels relative to those of the unireated
controls.

The responses of spleen cells from BALB/c
mice and nu/nu and nu/~+ mice of BALB/c
background to MY-1 were compared. All of
the cells responded almost equally well to
MY-1. Exceptionally, the NK activity of
normal nu/nu spleen cells after incubation
without MY-1 was a little higher than that of
nu/+ cells (6.574.2% and 3.2+1.3%, re-
spectively), and the former responded more
strongly to MY-1 than the latter (51.1£6.3%
and 33.3 £2.7%, respectively).

To characterize further the cells responsive
to MY-1, spleen cells were pretreaied with
anti-asialo GM, antiserum plus complement
and then incubated with MY-1. The results
are shown in Table V. The cells pretreated
with the antiserum plus complement showed
no increase in either NK activity or IFN
producticn after the stimulation with MY-1,
but produced MAF as effectively as the con-
trol cells.

Adherent and nonadherent fractions of
spleen cells were examined for response to
MY-1. The nonadherent fraction contained
less than 0.6% macrophages when measured
by latex bead ingestion assay. As shown in
Table VI, cells of this fraction showed no
response to MY-1. When the adherent spleen
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cell fraction was incubated with MY-1, MAF
was produced, but neither NK nor IFN activ-
ity was enhanced. When the adherent and
nonadherent fractions were mixed, all of the
responses to MY-1 were recovered.

DiscussioN

Our previous study indicated that adminis-
tration of MY-1 ir vivo augmented NK
activity.” As shown here, this was also true in
vitro; NK activity of normal spleen cells was
augmented remarkably by incubation with
MY-1. In addition, it was found that murine
spleen cells stimulated with MY-1 in vitro
produced factors which rendered macro-
phages cytotoxic and inhibited viral plaque
formation.

MY-1 is a nearly pure fraction of nucleic
acid (70.0% DNA and 28.0% RNA) with
only traces of contamination with proteins,
polysaccharides and lipids.” To determine the
essential component responsible for MY-1 ac-
tivities, activities of its RNase digest, com-
posed of 97.0% RNA,” were compared with
those of MY-1. As shown in Table III, DNA
contained in MY-1 was responsible for its
ability to activate NK cells and to induce
factors possessing MAF and IFN activities. It
is known that natural or synthetic double-
stranded RNA stimulates the release of IFN
and induces resistance to viral infection.*”
Herberman and his co-workers presented evi-
dence that NK activity was markedly aug-
mented by injection of a certain synthetic
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RNA, polyl:polyC, but not by other single-
stranded polyribonucleotides.*” However,
very little has been reported on the ability of
DNA to induce IFN, More than 20 years ago,
a few laboratories reported the antiviral
action of DNA isolated from calf thymus or
salmon testis,'™ '" but, afterwards, the validity
of their nucleic acid hypothesis was ques-
tioned.”” Since the physicochemical prop-
erties of the DNA contained in MY-1 have
been well characterized,” this paper may be
the first report that a soluble form of DNA
can augment NK activity and induce factors
with MAF and IFN activities.

Characterization of the factors released in
the culture supernatant of the spleen cells
incubated with MY-1 was carried out. As
shown in Table IV and Fig. 1, MAF activity
was destroyed almost completely by treatment
with anti-IFN-y antiserum or under acidic
conditions (pH 2), but was not affected by
anti-IFN-a/83 antiserum. On the other hand,
anti-viral activity was completely destroyed
by anti-IFN-2/3, but not by anti-IFN-y or by
pH 2 treatment. These facts indicate that the
MAPF activity in the culture supernatant is
attributed to IFN-y and the anti-viral activity
is due to IFN-a/8. It was estimated from a
neutralization experiment with anti-IFN anti-
serum that spleen cells (1X10") stimulated
with MY-! (100 «g) for 20 hr produced more
than 200 U or IFN-@¢/5. On the other hand,
IFN-y released into culture supernatants
could not be detected by the viral plaque
inhibition technique, but could by measuring
MAF activity, which is a more sensitive assay
method for IFN-y.

Depletion of Thyl.2, Lytl.2 or Lyt2.2 pos-
itive cells from spleen cells had no influence
on the activities of MY-1 to augment NK
activity and to produce MAF and IFN.
Athymic nude mouse spleen cells also re-
sponded well to MY-1. These results indicate
that mature T lymphocytes are not necessary
for the response to MY-1.

When spleen cells were pretreated with
anti-asialo GM, antiserum plus complement
and then incubated with MY-1, neither NK
activity nor IFN production was seen, while
production of MAF (=IFN-y) was not in-
fluenced (Table V). Interestingly, the non-
adherent cell fraction never responded to MY-
1, but the adherent cell fraction responded
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to it and produced MAF (Table VI). When
both fractions were recombined, all of the
responses were recovered. These results sug-
gest that asialo GM;-positive cells are pre-
cursors of NX, and both nonadherent and
adherent cells are required for their activa-
tion by MY-1. The nonadherent cells may be
responsible for the production of IFN-a/5,
and the adherent cells may be responsible for
the production of IFN-y, although the ad-
herent cells employed in this experiment
contained a relatively large number of non-
phagocytic cells as described in “Materials
and Methods.” Since many reports have
shown that MAF/IFN-y is induced in T cells
or NK cells by stimulation with T cell
mitogens or specific antigens,'? further inves-
tigations are required to elucidate the target
cells for MY-1.
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